We present a controlling technique of microporous structure by laser irradiation during self-organization process. This method is expected that application for photonic crystals, biological cell culturing, and electronics fields, etc.
Introduction
Microfabrication techniques have been developed by many researchers with the demand of nanotechnologies. Microfabrication techniques are categorized as top down or bottom up fabrication techniques. One of typical top down method is photolithography. The advantages of the top down methods are high precision and high reporoducibility in the fabrication process. The top down method, however, requires expensive equipments, long processing time, and complicated procedures. On the other hand, bottom up techniques are known as self-organization process. The bottom up methods have the advantages of short process time and low cost. They are easy to produce a uniform pattern in large arera, while, the bottom up techniques are difficult to produce arbitrary structures.
We propose controlloing of self-organization process by the laser irradiation in order to produce arbitrary structures. It has been reported that microporous films are formed by the cast on the glass substrate under high humid condition [1] . The technique has a potential to be applied many applications, such as photonic crystals cell culturing, field emitters, etc [2−4] . We present that the microporous structures can becontrolled by the irradiation of pulsed laser during self-organized process. We believe that it is possible to extend the field of applications as above and others by our microfabrication method.
Fabrication of Self-organized Microporous Films
It has been reported that the fabrication of honeycomb microporous films are fabricated by self-organization process. The principle of fabrication process of honeycomb structure on a film is explained as follows.
Polymers with hydrophilic group are dissolved in higly volatile solvent. This solution is dropped on a glass substrate in high humid air. Air near the solution surface is cooled because the solvent draw heat during evaporation. Because the air temperature drops below the dew point, the water in air becomes liquid and dew condensation occurs. As a result of it, the water droplets are generated near the solution surface and they attach on the surface. The water droplets on the solution surface are packed as honeycomb structure by capillary force. Finally, the solvent and the water droplets are completely evaporated and microporous are produced at the position that the water droplets are attached on the solution surface.
We used a solution of polystyrene, monocarboxy terminated (weight-average molecular weight: 50,000) in chloroform. This polymer has carboxyl group as hydrophilic group. The polystyrene chloroform soltuion of 40 mL is dropped onto the cover glass at high humid condition of 75 % r.h.
Laser Control of Self-organization Process
A Q-switched Nd: YAG laser (wavelength: 532 nm, pulse width: 3-5 ns, repetition frequency: 1 Hz) is used as a light source. Laser light is focused the solution on the cover glass by an objective lens. We irradiated only one pulse laser light. The solution thickness decrease because of solvent evaporation, and the solution surface is moved during self-organization process. Therefore, we tracked the solution surface with moving the cover glass in the axial direction by 3-axis stage. 
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